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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 17-21, 40-42 and 59-62 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

3. In claim 1 7, line 1 1 , it is not clear what the phrase, "whose rotational angle..." 
relates to. It could relate "the other element" or to "imported along with a second 
image". 

4. In the last clause of claim 59, the phrase, "first element and the second element 
of the mark formed on the object are detected so that the measurement directions are 
almost in the same direction within a measurement unit", is unclear and confusing. The 
use of the term "so that" indicates a purpose, e.g., a reason for the detection of the 
elements, but this does not appear to be the intent of the claim. It appears that it would 
be clearer if "so that" were replaced with "wherein" or perhaps "such that". 

5. In claim 59, in the last clause, "almost in the same direction" is vague. It is not 
clear what the measurements directions are the same as. "The same direction" could 
refer to the measurement directions being the same as the first and second directions 
respectively, or it could mean that that the measurement directions are the same as 
each other, or something else. 
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6. Claims not mentioned specifically are indefinite by reason of their incorporation of 
claims 17 or 59. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Claims 17, 40-42, 59-66 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent 6,094,256 to Grodnensky et al. (hereinafter referred to as 
"Grodnensky"). 

9. As to claim 17, as best understood, Grodnensky discloses a transfer 
characteristic measurement method in which a transfer characteristic related to two 
different directions of an exposure apparatus that transfers a pattern formed on a mask 
onto an object is measured (Figs.1 and 2b), the method comprising: 

a transfer process in which a mark containing a first element and a second 
element used to measure the transfer characteristic in the two directions is formed using 
the exposure apparatus (Fig.1; column 5, line 51 to column 6, line 10); 

an image import process in which the object is set to a reference direction within 
a measurement unit and a first image, which is at least a part of the mark containing 
one of the first element and the second element, is imported along with a second image, 
which is at least a part of the mark containing the other element of the first element and 
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the second element whose rotational angle substantially differs from when the first 
image is imported by an angle a (0°<a<180°) substantially the same as an intersecting 
angle of the two directions (Fig.1; column 5, lines 51 to column 6, line 10; column 7, 
lines 3-7; as seen in Fig. 2a, the mark consists of elements; a second image, as 
depicted in Fig. 2b show elements at a different rotational angle a, which is the same, 
inherently since the angle is defined by the angle between the elements); and 

a measurement process in which the first image and the second image are 
processed and a first size and a second size related to the two directions of the mark 
are respectively measured (CD1 and CD2, in Figs. 2a, 2b, and used in measurements 
described in column 7, line 41 to column 8, line 17). 

1 0. As to claim 40, Grodnensky discloses an adjustment method of an exposure 
apparatus, the method comprising: 

a measurement process in which a pattern transfer characteristic of the exposure 
apparatus that transfers a pattern formed on a mask onto an object is measured using 
the transfer characteristic measurement method of Claim 1 7 (Fig.1 ; see discussion of 
claim 1 above; column 1, lines 45-52, which describe the prior art environment in which 
the invention is utilized); and 

an adjustment process in which the exposure apparatus is adjusted based on 
results of the measurement (column 1 1 , lines 61-63; column 1 , lines 45-52). 

11. As to claim 41 , Grodnensky discloses the adjustment method of the exposure 
apparatus of Claim 40 wherein the exposure apparatus has a projection optical system 
that projects an image of the pattern on the object, and the transfer characteristic 
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includes an image-forming characteristic of the projection optical system (Fig.1; column 
1, lines 13-15). 

12. As to claim 42, Grodnensky discloses a device manufacturing method that 
includes a transfer process in which a pattern formed on the mask is transferred on a 
photosensitive object using the exposure apparatus whose pattern transfer 
characteristic has been adjusted according to the adjustment method of Claim 40 
(column 1, lines 45-52, which describes the prior art environment in which the invention 
is utilized). 

13. As to claim 59, as best understood, Grodnensky discloses a transfer 
characteristic measurement method in which a transfer characteristic related to a first 
direction and a second direction that intersect each other of an exposure apparatus that 
transfers a pattern formed on a mask onto an object is measured (Figs.1 and 2b), the 
method comprising: 

a formation process in which a mark containing a first element whose 
measurement direction substantially coincide with the first direction and a second 
element whose measurement direction substantially coincide with the second direction 
is formed on the object using the exposure apparatus (Fig.1; column 5, lines 51-60; 
column 6, lines 3-10; column 7, lines 3-7; the mark 108 consists of elements, each pair 
at a particular angle or direction; measurement direction relates to how the CD bars are 
rotated by angle a); and 

a measurement process in which a size related to the measurement direction is 
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measured and the first element and the second element of the mark formed on the 
object are detected so that the measurement directions are almost in the same direction 
within a measurement unit (column 7, lines 41-49; column 7, line 65 to column 8, line 
17). 

14. Regarding claims 60-62, see the discussion above for claims 40-42. 

1 5. As to claim 63, Grodnensky discloses a transfer characteristic measurement 
method in which a transfer characteristic related to a first direction and a second 
direction that intersect each other of an exposure apparatus that transfers a pattern 
formed on a mask onto an object is measured (Figs.1 and 2b), the method comprising: 

a formation process in which a mark containing a first element and a second 
element whose measurement directions substantially coincide with the first direction 
and the second direction is formed as a first mark and a second mark whose rotational 
angle differs at substantially the same angle as an intersecting angle of the first 
direction and the second direction on the object using the exposure apparatus (Fig.1 ; 
column 5, line 51 to column 6, line 10; column 7, lines 3-7; the mark 108 consists of 
elements, each pair at a particular angle or direction; measurement direction relates to 
how the CD bars are rotated by angle a; as seen in Fig. 2b, the rotational angle a 
between the two elements equates to the intersecting directions on the object); and 

a measurement process in which one of the first element and the second 
element of the first mark formed on the object and the other of the first element and the 
second element of the second mark formed on the object whose measurement direction 
substantially coincides with the one of the first element and the second element of the 
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first mark are detected, and a size of the first element of the mark and a size of the 
second element of the mark related to the measurement direction are respectively 
measured (Figs. 2a and 2b; column 7, line 41 to column 8, line 17; CD1 is a width 
measurement corresponding to the elements in one direction, and CD2 is a width 
measurement corresponding to the elements in the other direction). 

16. Regarding claims 64-66, see the discussion above for claims 40-42. 

Allowable Subject Matter 

1 7. Claims 1 -1 6 and 43-58 are allowed. 

18. Claims 18-21 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

Citation of Pertinent Prior Art 

19. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. Patent Application Publication 20050106480 to Suwa discloses measuring 
the width of line of two linear patterns which overlap 

U.S. Patent Application Publication 20060251317 to Eran et al. teaches width 
measurement in a particular direction. 

U.S. Patent 5,181,258 to Nagao et al. discloses a linear pattern recognizing 
method. 
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U.S. Patent 4,547,895 to Mita et al. discloses measuring the width and angle of 
pattern (column 9 line 65 to column 10 line 51). 
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Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JON CHANG whose telephone number is (571)272- 
7417. The examiner can normally be reached on M-F 8:00 a.m. -6:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on (571)272-7453. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Jon Chang 
Primary Examiner 
Art Unit 2624 

/Jon Chang / 

Primary Examiner, Art Unit 2624 



